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By Edward P. Warner.

. The helloopter, or direot 1ift alrplane obtaining its sup- |
port from the vertiocal thrust of propellers turning in a hori-
zontal plane instead of from the air reactlon on wings, bas al-
ways ﬁeen a devipe of great interest to solentists from other
fields than that of aeronautics. It is curious to observe that
whereas the airplane has been developed almost entirely by young
men not previously noted ;e inventors, éngiﬁeers, or sclentists
(Dr. Langley being the notable exception to %his rule) the for-
tunes of the heliéoﬁter have been more in the hands of those with
reputations previously aoquired in other fields. Mr. Edlson has
long been a believer in the future of the heliaopter as the best

‘means of éir transportation, and some of the most important con-

tributions to helicopter design and invention in America have been
made By the late Peter Cooper Hewitt, the inventor of the mercury
aroc light, and by Dr. Berliner, originally responsible for the
diso talking .machine.

The hellocopter undoubtedly has a great deal to commend it.
Its most important advantage, of course, is 1ts abllity to rise
vertically from a standing atart, eliminating the necessity for
tye long prélimina:y run oharacteristio of the alrplane. It of= -
fers also the possibility of hovering motionless over a given
spot, a feature of tremendous usefulness for military purposes.

In fact it has freguently been suggested that the helioopter be
Taken from the Christian goience Monitorx. '
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used to replace the observation balloon, either asdending and
hovering 1n free flight above the lines or actually being re-
atl:aﬁ;d :|.n its vertica.l motions by a oa.ble 1ike that of the bal-
loon which it replaces. The helicopter for such service would,

of oourse, have the great advantage of complete non—infmbility
an advantage -over the balloon which disappears, however, as soon
as the non—inflammable helium is used in place of hyé:cogen for
inflation of the lighter-than—-alr oraft.

Its Outstanding Advantages.

The manifest advantages of the helicopter have attracted hun-
dreds, if not thousands, of inventors to the study of the problem.
In faot, there has probably been more invention in this field than
in any other single branch of aeronautics. Most of the devices
produced and patented have, however, been unworkable, and it is
evident by an inspeotion of the patents that many of them have
been designed wilithout any true 1dea of the nature of the problem
which has to be met.

There are really four distinct phases of that problem. The
first and the simplest, although it is the one to which the in-
ventor ordinarily gives most of his attention, 1s the securing of
suff_Jlcient thrust to get_ off the ground. It 1s very easy to get
enough t];_rust from a propeller to 11ft the power plant and a rea-
sonable amount df extra load, particularly 1f a large propeller e
used. The 1lifting power of a helloopter with a given engline in-

ocreases steadily as the slze of the propeller 1ls lncreased and its
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rate of rotation is decreased by gearing down from the engine.

It 1s not at all difficult to obtain & 11ft of 15 pounds per

. horsepower, .and with aircrafi.engines welghing less than two
pounds per horsepower in séme cases, 156 pounds gives an ample mar-
gln for the welght of the structure, the pllot, ard gesollne and
61l for a flight of.&oneider&ble ;ength. Unfortunately, fhe dis-
semination of aerodynamic information has been so limlted In the
past that it is not fully appreciated in all quarters that nmo reaal
diffioulty arises in seauring the mnecessary 1lift and that the real
essence of the problem 1s to he sought elsewhere.

Bafety Devices.

A much more serious matter 1s the return to earth 1n cass o
an engine failure. The conventional hellcopter would drop like a
stone 1f the propeller stopped rotating, and the plan frequentcly
proposed of releasing under those circumstances a parachute of
sufficlent dimensions to carry the whole machine, is certainly un-
workable. It requires a parachute about 35 feet across to carry
a single man, and to carry a 2000-pound helicopter with its orew
and enable them to mske a landing at a safely modarate speed 1in
case of trouble, would have to be at least 100 feet in diameter.
Manifestly the provislon of any suoch hulky piece of apparatus as
this would be an unsatisfactory solution. A number of differeunt
schemes have been proposed which seem likely to make safe landing
posslble even. 1f the englnes fail comple%éi&.— fhé ﬁoat promising

suggestion to:date appears to be that wyidh involves the complete
disconnection of the propellers from the engines and a change iu



d 4 -

angles of the pioﬁeller blades, sc that the propellar would spin
around like a windmill, driven by the air pressure during the de-
socent. The reslstance to-falling whloh oan be obtained in this
way is very much greater than.that which would be seoured if tkLe
propeller were beld stationmary. This is illustrated by the well-
known faoct that the reslstanos of an airplane while dlring ds mu-l
larger 1f the propeller is allowsd to spin around, cranking the
'engine& than i1t 1s if the englne compre?sion and friotion.are suf-
ficlent to'holdu-ﬁhe propeller stationary and prevent it from
whirling. ’ ' |
Problem of Control.

The third divigion of the helicopter question is that of con-
trol and stability. The oontrol whioch will keep the helicopter
right side up has caused a great deal of perplexity to those whose
researches have actually reached the point of bullding a helicop-
ter, and various expedlients have had to be adopted. In the
Petroczy-Karman helicopter, for example, which made a mumber of
sul8cessful flights in Austria during the war, the stabllity was
insured by tethering the helicopter to the ground with three cax’
bles running to three different points. As long as all of the
cables were kept taut, it was evidently 1mp6531b1e to tlp over.

On the other hand, in the Oehmichen helicopter, more recently pro-
duced 1n France, the stabilizing influence 1s obtained by the in-
troduction of a balloon above the propellers. The buoyaney of the

hydrogen-filled balloon acts to keep the helicopter right side up,
although the balloon is by no means large enough to 1lift the whole
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welght. Other helicopters have used devices lase tadical than

i .these. Most of the ocontrols oomsist of various arrangements of

fing to be moved about in the stream of air projected by the pro-
peller, but various other ingenious mechanical arrangements have
been employed. One of the most interesting was that fir;t used
on the Pamblano helicopter, where 1t wae possible to'dhanga the
angle of any blade of elther propeller independently of the rest
and so to got more 1lift from one side of the helicopter than from
the other. To prevent splnning around, contimuously with any sorc
of heliocopter, at least two propellers must be used in order that
their twisting tendencies may be balanced.

Versatile Locomotion.

Finally, 1t 1s necessery to design a helicopter so that it
cannot only rise and hover, but also so that it can travel pori—
zontally in any desired direction with reasonable speed. The
.horilontal travel can be secured either by tilting the whole hell-
copter so that the propeller pulls it both forward and upward or
by the use of an auxiliary propeller for horizontal drive.

It seems surprising, in view of the years of work on thse
subjeot, that 1t 1s only now that practical results seem to be
within reach. That is the oasé however, and the designers who
are'fipally reaching the point where the helicopter seems likely
W0 beocome a workable oraft are the more to be congratulated on
vhat account. The time that has been taken to obtéin success is
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& measure of the diffioulty of the problem. Within the past yeax
at least thre_e helicopters have mede short £flights under satis-
faoctory control and others which appear to have great promise ars

in process of construction.
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